To characterize the imaging properties of the straight fibre device, an example point spread function (PSF) is calculated using a finite element solver. We model a slab of Zeonex containing 12 × 13 hexagonally-arranged 20 µm indium wires, with 50 µm centre-to-centre pitch, and appropriate material electromagnetic parameters accounted for 29, 31 . To minimize computational times for the frequency sweep, we consider a slab length of 1.5 mm, and include periodic boundary conditions to model an infinite array in x and y. A point dipole current in the x-direction is placed between wires on the surface of the slab. The field at the output of the slab allows one to obtain the point spread function. (a) Simulated frequency-dependent point spread function in terms of x-polarized field intensity at y = 0 with 5 GHz resolution, as a function of x and frequency. Fields are taken 30 µm from the output facet to minimize meshing artefacts arising from the boundaries. The intensity is plotted on a logarithmic colour scale, normalized to the maximum of the entire window, rather than to the maximum at each frequency used in other figures shows that the 200 µm hole is well-resolved at most frequencies. At frequencies below 0.5 THz, the image is much noisier, a consequence of the high-pass filtering behaviour of the sub-wavelength aperture, 32 but the aperture can still be resolved. Note at these frequencies the signal to noise ratio is better using the fibre to image the aperture, which we attribute to the fact the fibre can be in closer contact to the aperture than the antenna chip by itself, yielding higher overall power at the antenna. Good agreement with experiment is observed, considering the detrimental impact of noise for signals at lower frequencies.
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